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METHOD AND DEVICE FOR PRODUCING A
COMPOSITE YARN

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a divisional application of U.S.
patent application Ser. No. 10/398,509, now U.S. Pat. No.
7,465,418, filed Jul. 23, 2003, which s the U.S. counterpart of
WO 02/31235, which 1n turn claims priority to French appli-
cation no. 00/12990 filed on Oct. 11, 2000, of each of which
the entire contents are incorporated herein by reference.

The invention relates to a process and to an apparatus for
manufacturing a composite yarn comprising continuous glass
filaments imntermingled with continuous organic thermoplas-
tic filaments.

Processes for producing a composite yarn comprising such
glass and organic thermoplastic filaments are already known.

EP-A-0 367 661 describes a process employing a first
installation comprising a bushing, from which continuous
glass filaments are drawn, and a second installation compris-
ing a spinning head, fed under pressure with an organic ther-
moplastic, which delivers continuous organic filaments. Dur-
ing assembly, the two types of filaments may be 1n the form of
sheets, or of sheet and yarn. In the glass/thermoplastic com-
posite yarn obtained, the thermoplastic filaments surround
the glass filaments and preserve them from rubbing forces
generated when said yarn comes 1nto contact with solid sur-
faces. However, this arrangement does not allow pertectly
homogeneous blending of the two types of filaments to be
obtained: a cross section of the composite yarn shows sepa-
rate regions of each type of filament.

Moreover this composite yarn has a tendency to undulate.
Thus, when the yvarn 1s wound in the form of packages, the
shrinkage of the thermoplastic filaments produces an undu-
lation over the entire periphery of the package. This phenom-
enon has drawbacks: 1t requires the use of thick sleeves for
producing packages so that they resist the fretting exerted by
the composite yarn on the one hand, and disturbs the unwind-
ing of the package because the geometrical characteristics are
not preserved, on the other hand.

EP-A-0 305 275 provides a process for producing a com-
posite yarn similar to that described above in EP-A-0367 661,
which uses at least one spinning head normally used 1n the
synthetic fiber industry. In this way, it 1s possible to obtain a
composite yarn formed from one or more glass yarns sur-
rounded by organic filaments, which composite yarn 1s inde-
pendent of the configuration of the spinning head used to
extrude the organic filaments.

This document recommends that the organic filaments be
drawn as one or more sheets defining, partly or completely, a
region of conical or pyramidal shape comprising an open
sector via which the glass yarn 1s introduced. The composite
yarn obtained has the same defects (nonhomogeneous distri-
bution of the filaments and undulation) as the yarn described
previously.

Document EP-A-0 599 695 describes the manufacture of a
glass/thermoplastic composite yarn which consists 1n min-
gling a bundle or a sheet of continuous glass filaments coming
from a bushing and a sheet of continuous thermoplastic fila-
ments coming from a spinning head, at a rate during their
penetration 1nto the bundle or sheet of glass filaments which
1s greater than the drawing rate of the glass filaments. With
this process, the thermoplastic filaments are overdrawn in
order to compensate for their shrinkage, so that the composite
yarn does not undulate during its formation and remains
stable overtime.
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EP-A-0 616 055 provides another process for producing a
glass/thermoplastic composite yarn which consists 1n min-
gling a sheet of thermoplastic filaments with a bundle or sheet
of glass filaments, the thermoplastic filaments being,
upstream of the point of convergence, heated to a temperature
above their conversion temperature, drawn and then cooled.

In particular for manufacturing cost reduction reasons, 1t 1s
sought to increase the production capacity of industrial bush-
ings by increasing the number of orifices, to reach 800 or even
1600 or 2400 orifices.

With the processes that have just been described, it may be
difficult to produce, under the atorementioned conditions, a
composite yarn in which the two types of filament are distrib-
uted homogeneously. This 1s because when the number of
orifices of the bushing becomes large, 1t 1s found that the
throwing of the sheet of thermoplastic filaments into the
bundle or sheet of glass filaments 1s no longer regular, the
thermoplastic filaments having a tendency to be distributed
preferentially in the center of the bundle or sheet of glass
filaments. Moreover, when the length of the bushing
increases, the distances traveled by the glass filaments located
at the center and by those at the ends of the bushing are no
longer 1dentical. This results 1n a deviation 1n the diameter of
the filaments thus produced.

The problem posed by the quality of intermingling of the
glass and thermoplastic filaments within a composite yam
using a large bushing (with more than 800 orifices) 1s solved
by a process for manufacturing a composite yarn formed by
intermingling continuous glass filaments coming from a
bushing with continuous organic thermoplastic filaments
coming from a spinning head, in which process the glass
filaments are separated 1nto several sheets, the thermoplastic
fllaments are separated 1nto several sheets and the thermo-
plastic filaments are thrown 1nto the glass filaments so as to
mingle them, 1n a ratio of at least one sheet of thermoplastic
filaments 1n each sheet of glass filaments, the mingled fila-
ments then being gathered 1nto at least one composite yarn.

The separation thus produced makes 1t possible to obtain
excellent intermingling of the glass filaments and thermo-
plastic filaments, which results in a homogeneous and uni-
form distribution of said filaments, as shown by the composite
yarn intermingling index and cross section, which are given
below. According to a preferred embodiment of the invention,
a single sheet of thermoplastic filaments 1s combined, by
throwing, with each sheet of glass filaments.

By virtue of the ivention, 1t 1s possible to form a single
glass/thermoplastic composite yarn having a high linear den-
sty (mass per unit length of about 3000 g/km), or else several
yarns of lower linear density, which may be wound up onto
one or more sleeves carried by the same spindle of a winder.

Another advantage of the process according to the mven-
tion 1s the fact that 1t 1s possible to obtain the composite yarn
directly from the molten constituent materials of the fila-
ments, without passing through intermediate filament assem-
bly and winding steps. This process should be distinguished
from the processes described particularly in WO-A-96/
10660, WO-A-97/10101 and WO-A-96/40596 which com-
bine a sheet of glass filaments formed from a bushing con-
taining the molten glass and of thermoplastic yarn(s) obtained
by unwinding one or more packages.

Another advantage of the process according to the mven-
tion 1s that 1t makes 1t possible to form a composite yarn from
thermoplastic filaments of different nature using the same
spinning head. This manner of proceeding makes it possible
in particular to avoid having to increase the number of spin-
ning heads and therefore of not taking up a lot of space near
the bushing.
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The invention also provides an apparatus for implementing,
this process.

According to the mvention, to allow the manufacture of a
composite yarn formed from continuous glass filaments inter-
mingled with continuous thermoplastic filaments, this appa-
ratus comprises, on the one hand, an installation comprising
at least one bushing, fed with molten glass, the lower face of
which has a multitude of orifices, in general at least 800
orifices, this bushing being combined with a coater and with
means for separating the glass filaments 1nto several bundles
or sheets, and, on the other hand, an installation comprising at
least one spinning head fed under pressure with a molten
organic thermoplastic, this spinning head being combined
with means for separating the thermoplastic filaments into
several sheets and being combined with a drawing device and
with means for throwing said filaments for the purpose of
mingling them with the glass filaments and, finally, means
common to the two installations which allow at least one
composite yarn to be assembled and wound up. The drawing
device that can be used within the context of the mnvention
may, for example, be of the type consisting of drums,
described in WO-A-98/01751 or in EP-A-0 599 695, which
may also include a heating means, as proposed in EP-A-0 616
055.

Preferably, the glass filaments are separated into as many
sheets as there are sheets of thermoplastic filaments, each
sheet of thermoplastic filaments being consequently thrown
into a single sheet of glass filaments. Particularly advanta-
geously, the sheets of thermoplastic filaments are identical,
on the one hand, and the bundles or sheets of glass filaments
are 1dentical, on the other.

According to a preferred embodiment of the invention, the
means for separating the glass filaments are placed 1n such a
way that each sheet delimited by the coating roll and said
means has the shape of an 1sosceles triangle into which the
thermoplastic filaments are thrown. In this way, the distances
traveled by the outer filaments are 1dentical, thereby making,
it possible to reduce the dispersion 1in the diameter of the glass
filaments.

The means allowing the glass filaments to be separated into
several sheets may consist of spreading combs or grooved
pulleys, these being stationary or moving, this means further-
more having the function of taking up the tensions in the
winding device. "

This arrangement has two advantages. It
allows the filaments to be separated into sheets and also
allows the glass and thermoplastic filaments to be assembled
for the purpose of forming the composite yvarn(s). It 1s thus
casily possible to obtain the desired geometry of each sheet by
adjusting the distance between said separating means and the
coating roll on the one hand, and the distance between these
same means, on the other.

According to another preferred embodiment of the inven-
tion, the sheets of thermoplastic filaments pass over a com-
mon drawing device and each sheet 1s combined with the
glass filaments by means of an independent throwing device.
The orientation of the throwing device makes it possible for
the thermoplastic yarns to be optimally thrown 1nto the sheet
of glass filaments, thereby resulting 1n excellent intermin-
gling of the filaments.

The means for throwing the thermoplastic filaments may
consist 1 particular of a venturi system. This device has the
advantage of intermingling the glass filaments and thermo-
plastic filaments, these arriving at identical speeds. It 1s thus
possible to form intermingled filaments which are linear.

In a variant, it 1s possible to obtain composite yarns whose
glass filaments are linear and whose thermoplastic filaments
are undulated. This type of yarn, bulked to a greater or lesser
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extent, 1s desirable 1n certain textile applications. To do this,
all that 1s required 1s to give the thermoplastic filaments a
speed greater than that of the glass filaments. The greater
speed of the thermoplastic filaments 1s set at the drawing
device by means of the speed of rotation of the drum rolls.

The devices described above allow the use of bushings
having a large number of orifices for the continuous produc-
tion, directly and for a lower cost, of a composite yarn com-
posed of glass filaments and thermoplastic filaments distrib-
uted homogeneously within this yam.

Such devices also have the advantage of producing, with a
high productivity, wound packages of composite yarns hav-
ing a high linear density (of about 3000 tex or g/km) or several
simultaneous wound packages of composite yarns, continu-
ously and directly from the matenials constituting the fila-
ments.

Further details and advantageous features of the invention
will become apparent on reading the examples of devices
illustrated by the following figures:

FIG. 11s a schematic view of the entire installation accord-
ing to a first embodiment of the invention;

FIG. 2 1s a schematic view of the entire installation accord-
ing to a second embodiment of the mvention;

FIG. 3A 1s a cross section, seen using a binocular magni-
fier, of composite yarns obtained under the conditions accord-
ing to the mvention;

FIG. 3B 1s a schematic representation of this cross section;

FIG. 4A 1s a cross section, seen using a binocular magni-
fier, of composite yarns obtained under conditions not
according to the invention; and

FIG. 4B 1s a representation of this cross section.

The mvention 1llustrated i FIG. 1 comprises a bushing 1
ted with molten glass either from the fore-hearth of a furnace
which conveys the glass directly to its top, or via a hopper
containing cold glass, for example in the form of beads which
simply drop under gravity.

Whatever the feed, the bushing 1 1s usually made of a
platinum-rhodium alloy and 1s heated by resistance heating so
as to melt the glass or to maintain 1t at a high temperature.
From the bushing 1 a multitude of streams of molten glass
flow, and these are drawn 1n the form of two bundles 2a, 25 of
filaments by a device (not shown), which also allows the
packages 5 and 6 to be formed. The bundles 2a, 25 are kept
separated by means of two grooved pulleys 3 and 4. Placed 1n
the path of the bundles 2a, 25 1s a coating roll 7, for example
made of graphite, which deposits a sizing on the glass fila-
ments, said sizing being intended to prevent or limit the
rubbing of the filaments on members with which they come
into contact. The sizing may be aqueous or anhydrous (that 1s
containing less than 5% water) and comprise compounds, or
derivatives of these compounds, which form part of the com-
position of the thermoplastic filaments 8 which are combined
with the glass filaments to form the composite yarns 9 and 10.

FIG. 1 also shows schematically a spinning head 11 from
which the thermoplastic filaments 8 are extruded. The spin-
ning head 11 1s fed with a molten thermoplastic, for example
coming from an extruder (not shown) fed with granules,
which thermoplastic flows out, under pressure, through mul-
tiple orifices placed beneath the spinning head 11, 1n order to
form the filaments 8 by drawing and cooling. The filaments
are cooled by forced convection by means of a conditioning
device 12, of shape tailored to the spinning head 11, which
generates a laminar flow of air perpendicular to the filaments.
The cooling air has a tlow rate, a temperature and a moisture
content which are kept constant. The filaments 8 then pass
over a roll 13 which makes 1t possible, on the one hand, to
gather them in the form of a sheet 14 and, on the other hand,
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to deflect their path. After passing over theroll 13, the sheet 14
of thermoplastic filaments 1s directed towards the drum draw-
ing device 15, which drawing device consists here of six
drums 16, 17, 18, 19, 20, 21.

The drums 16, 17, 18, 19, 20, 21 have diflerent speeds so
that they create an acceleration 1n the direction of movement
of the sheet 14. In the present case, these drums operate 1n
pairs. Associated with the drums 16, 17 forming the first pair
1s a heater (not shown) which may, for example, be an elec-
trical system making 1t possible, by contact, to increase the
temperature of the thermoplastic yarns umiformly and rapidly.
The rise 1n temperature depends on the nature of the thermo-
plastic used. The drums 16, 17 are driven at the same speed,
which allows the thermoplastic filaments 8 to be drawn from
the spinning head 11.

The second pair of drums 18, 19 1s driven at a higher speed
than that of the first pair. The sheet 14 of thermoplastic fila-
ments heated by passing over the first pair of drums 16, 17
undergoes an acceleration due to the difference 1 speed of the
two pairs of rolls, which acceleration results 1n an elongation
of the filaments of the sheet 14 and a modification 1n their
structure.

The last pair of drums 20, 21 1s driven at the same speed or
a speed greater than that of the previous pair and comprises a
cooling device (not shown), for example of the water-jacket
type, which makes it possible to fix the structure of the fila-
ments of the sheet 14.

The heating and the cooling of the sheet 14 of thermoplas-
tic filaments must both be carried out rapidly and uniformly.

The drawing device 15 may comprise a larger number of
drums, provided that they comply with the three aforemen-
tioned zones, namely heating, drawing and cooling. More-
over, each of these zones may consist of only a single drum.
The drawing device may also consist of a succession of
groups consisting of the three zones which have just been
mentioned.

To contribute to the heating or cooling steps, 1t 1s also
possible to insert stationary heating or cooling devices
between the rolls of the drawing device 15 over which the
sheet 14 of thermoplastic filaments slides.

The sheet 14 of thermoplastic filaments then passes over a
deflecting roll 22, from which 1t 1s divided mto two sheets
14a, 146 which then pass through two independent venturi
systems 23, 24. The systems 23, 24 make 1t possible, on the
one hand, to keep the thermoplastic filaments individualized
and, on the other hand, to throw them 1nto the glass filaments
coming irom the bundles 2a, 25. The devices 23, 24 impart no
additional speed to the sheets 14a, 145 by a supply of com-
pressed air, thereby limiting the risk of said glass filaments
being disturbed.

The sheets 14a, 145 of thermoplastic filaments and the
glass filaments coming from the bundles 2a, 26 are joined
together along the generatrix of the coating roll 7.

The sheets 23a, 255 of intermingled glass and thermoplas-
tic filaments then passes over the pulleys 3, 4 which allow the
glass and thermoplastic filaments to be assembled 1nto two
composite yarns 9, 10 which are immediately wound up in the
form of two packages 5, 6 by means of the drawing device
(not shown), which operates at a given linear speed kept
constant 1n order to guarantee the desired mass per unit
length.

This linear speed which allows the glass filaments to be
drawn 1s 1n this case 1dentical to that which the drums 20, 21
impart to the sheet 14 of thermoplastic filaments. In this way,
the thermoplastic filaments have the same speed during
blending and the composite yarn has no undulation during its
formation.
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In FIG. 2 illustrating the second embodiment of the inven-
tion, the elements 1dentical to those in FIG. 1 bear the same
reference numbers.

Streams of molten glass flowing out through a bushing 1
are drawn 1nto two bundles 2a, 26 of glass filaments by means
of a device (not shown) which also allows the package 5 to be
formed.

The bundles 2a, 25 pass over a coating roll 7 and then over
two pulleys 3, 4 for separating the bundles and for assembling
the filaments, 1n order to form two composite yarns 9, 10
which are then joined together by an assembling element 26
in order to constitute the composite yarn 27 which 1s wound 1n
the form of the package 5.

Simultaneously, the thermoplastic filaments are extruded
in the form of two bundles 8a, 856 by means of the spinning
head 11, comprising two separate series of orifices, which 1s
filled with molten thermoplastic. The bundles 8a, 86 are
cooled by the conditioning device 12 and then joined together
on the roll 13 as two sheets 14a, 145 which are directed
towards a second detlection roll 28 and then onto a drawing
device 29 formed in this case by a pair of drums 30, 31.

The drums 30, 31 have the same rotation speed but they
may also operate with different speeds. In the present case,
the speed of the drum 31 1s greater than the speed of the device
serving to draw the glass filaments and form the package 5,
thus allowing the thermoplastic filaments to relax.

The drawing device 29 may consist of a succession of pairs
of heated or cooled drums, between which may be inserted
heating or cooling devices.

The sheets 14a and 145 of relaxed thermoplastic filaments
pass over two orientable rolls 32, 33 and then through venturi
systems 23, 24 before being individually thrown into the
sheets 34a, 34b of glass filaments.

The joiming of the sheets 14a, 145 of thermoplastic fila-
ments and the sheets 34a, 346 of glass filaments takes place
between the coating roll 7 and the pulleys 3, 4. This arrange-
ment 1s particularly advantageous as it allows the geometry of
the sheets of glass filaments 34a, 345 to be correctly adapted
and provides a homogeneous distribution of the two types of
filaments. Detlectors 35, 36 provided with notches ensure the
retention, 1n particular along the edges, of the filaments and
make 1t possible to reduce the disturbance sutiered by the
sheets 34a, 34b of glass filaments during the throwing of the
sheets 14a, 145 of thermoplastic filaments.

The sheets 23a, 256 of intermingled glass and thermoplas-
tic filaments then pass over the pair of pulleys 3, 5 which 1s
used to assemble the filaments and form two composite yarns
9, 10. These yarns are then joined together into a composite
yarn 27 which 1s immediately wound into the form of the
package 5 by the device (not shown) for drawing the glass
filaments at the desired speed.

As 1ndicated above, the drawing speed of the glass fila-
ments 1s 1n this case lower than the speed of the drum 30,
thereby allowing the thermoplastic filaments to relax before
they pass over the rolls 32, 33. In this way, the subsequent
retraction of the thermoplastic filaments does not cause the
glass filaments to undulate and prevents the yvarn iretting on
the package 5.

According to either embodiment of the invention, it 1s also
possible to manufacture a composite yarn having a high fill-
ing capacity, that 1s to say a yarn which comprises linear glass
fillaments and undulated thermoplastic filaments. This type of
composite yarn proves to be advantageous 1n certain textile
applications requiring a relatively thick fabric.

To produce such a composite yarn, 1t 1s preferable to
modily the apparatus shown 1 FIGS. 1 and 2 by increasing
the speed imparted to the sheet of thermoplastic filaments by




US 8,137,094 B2

7

means of the drawing device 15, 29, more precisely by the
drums 18, 19, 31. By modifying the speed at which the ther-

moplastic filaments are thrown 1nto the glass filaments, it 1s
possible to adjust the amplitude of the undulations of the
thermoplastic filaments, and therefore to manufacture a
“bulked” or “texturized” composite yarn, that 1s to say one

having a relatively igh volume.

In FIGS. 1 and 2, the sheets 14a, 145 of thermoplastic
filaments are thrown into the glass filaments along the gen-
eratrix of the coating roll 7 and after they have passed over
said roll, respectively. However, 1t 1s possible to throw the
thermoplastic filaments into the bundles 2a, 25 formed by the
glass filaments, that 1s to say before the latter have passed over
the coating roll 7. However, this method of intermingling 1s
more difficult to implement since the thermoplastic filaments
are thrown 1nto the glass filaments without being coated with
any sizing. It 1s therefore necessary for the throwing condi-
tions to be precisely controlled so as to prevent the glass
filaments, which at this stage are particularly fragile, from
being broken.

The packages obtained using the process according to the
invention consist of a composite yarn which has an excellent
intermingling index. Within the context of the present mven-
tion, the expression “excellent intermingling index™ should
be understood to mean an intermingling index whose average
value 1s less than 12. The average value of the intermingling,
index 1s measured 1n the following manner:

a certain number of cross sections of the composite yarn are

taken over a given length;

a meshing of each of the cross sections 1s made;

on each mesh thus defined, the distribution per unit area

between the glass filaments and the thermoplastic fila-
ments 15 measured by a micrographic method of the
image analysis type;

for each cross section, the standard deviation of the distri-

butions per unit area of all the meshes 1s calculated,
which i1s the intermingling index of the cross section in
question; and

the average intermingling index value 1s calculated for all

the cross sections. As a general rule, the packages
obtained within the context of the invention consist of a
composite yarn whose glass filaments are not undulated,
the thermoplastic filaments themselves possibly having
undulations. In this way, 1t 1s easily possible to extract
the yarn either by unwinding 1t, or by paying 1t out via the
inside after having removed the sleeve serving as sup-
port for the package(s), which poses no problem.

FIG. 3A 1s a cross section, seen using a binocular magni-
fier, ol a composite yarn according to the invention, consist-
ing of 800 glass filaments 18.5 um 1n diameter and 800
polypropylene filaments (linear density of the 60 wt % glass/
40 wt % polypropylene hybrid yarn: 932 tex) obtained using
the embodiment shown 1n FIG. 2. The composite yarn has an
intermingling index o1 9.86. In FIG. 3B, which 1s a schematic
representation of the cross section of FIG. 3A, the glass
filaments 37 (in black) and the polypropylene filaments 38 (in
white) are approximately the same size and are distributed
homogeneously within the yarn.

FIG. 4A 1s a cross section of a composite yarn not accord-
ing to the invention, obtained by throwing a single sheet of
800 polypropylene filaments 1nto a single sheet of 800 glass
fillaments. This yarn has an intermingling index of 15. In FIG.
4B, which corresponds to the schematic representation of the
cross section of 4A, the glass filaments 37' and the polypro-
pylene filaments 38' are less well mingled. In particular, the
presence of considerable clumping of glass filaments 37" and
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ol polypropylene filaments 38' should be noted, the latter
being preferentially distributed around the periphery of the
yarn.

It 1s possible to apply a few modifications to the devices
according to the invention that have just been described.
Firstly, it 1s possible to use a sizing consisting of several
solutions (which may or may not be aqueous, comprising
compounds capable of copolymerizing 1n a relatively short
time when they are brought into contact with one another. In
this case, the coater comprises separate rolls, each of them
depositing one of the si1zing solutions on the glass filaments.
It 1s also possible to provide a dryer for removing the water
from the glass filaments, or at the very least to appreciably
reduce the water content, before winding.

In the implementation of the process according to the
invention, 1t 1s possible to use any type of known glass, for
example AR, R, S or E glass, the latter being preferred.

Likewise, 1t 1s possible to use any organic material of
thermoplastic nature, the preferred materials being polyeth-
ylene, polypropylene, polyethylene terephthalate, polybuty-
lene terephthalate, nylon-6, nylon-6,6 and nylon-12.

It 1s also possible to associate the invention with the pro-
duction of complex composite yarns, that 1s to say composite
yarns comprising various organic thermoplastics. To do this,
it 15 possible to form filaments of different kinds, for example
from one or more spinning heads, and to throw them, 1n
individualized form or after having assembled them, 1nto the
glass filaments.

The mvention claimed 1s:

1. An apparatus for manufacture of a composite yarn
formed by intermingling of continuous glass filaments with
continuous organic thermoplastic filaments, comprising:

at least one bushing fed with molten glass, a lower face of
the at least one bushing being provided with a multiplic-
ity of orifices associated with a coater;

at least one spinning head fed with a molten organic ther-
moplastic, a lower face of the at least one spinning head
being provided with a multiplicity of orifices, associated
with a variable-speed drawing device wherein the spin-
ning head extrudes a plurality of bundles of thermoplas-
tic filaments;

a roll around which the plurality of bundles travel, wherein
the roll joins the plurality of bundles into a plurality of
sheets of thermoplastic filaments; and

means common to the bushing and to the spinning head.,
allowing the composite yarn to be assembled and drawn,

wherein the bushing 1s associated with means for separat-
ing the glass filaments mto a plurality of bundles or
sheets, and the spinming head 1s associated with means
for mingling the sheets of thermoplastic filaments with
the bundles or sheets of continuous glass filaments.

2. The apparatus as claimed 1n claim 1, wherein the means
for mingling the thermoplastic filaments with the glass fila-
ments includes ventur: devices.

3. The apparatus as claimed 1n claim 2, wherein each ven-
tur1 device 1s associated with a deflector placed 1n front of the
glass filaments.

4. The apparatus as claimed 1n claim 1, wherein the means
allowing the glass filaments to be separated 1s placed between
the coater and the device for mechanically pulling off the
composite yarn.

5. The apparatus as claimed 1n claim 1, wherein the means
for separating the continuous glass filaments comprise
spreading combs.

6. The apparatus as claimed 1n claim 1, wherein the means
for separating the continuous glass filaments comprise
grooved pulleys.
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7. The apparatus as claimed 1n claim 1, wherein the vari- at a speed greater than a drawing speed of the glass filaments,
able-speed drawing device comprises drums that operate at thereby allowing the thermoplastic filaments to relax.
different speeds. 10. The apparatus as claimed 1n claim 1, wherein the means

for separating the glass filaments are placed such that each
sheet delimited by the coater and said means for separating
the glass filaments has the shape of an 1sosceles triangle mnto
which the thermoplastic filaments are thrown.

8. The apparatus as claimed 1n claim 1, wherein the spin-
ning head 1s capable of producing at least two bundles of °
continuous organic thermoplastic filaments.

9. The apparatus as claimed 1n claim 8, wherein the variable
speed drawing device comprises a drum capable ot operating * %k kK
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